Ethanol-wet bonding technique may enhance the bonding performance of contemporary etch-and-rinse dental adhesives.
To determine whether bonds of contemporary etch-and-rinse adhesives made with ethanol-wet bonding are stronger and more durable than those made with water-wet bonding, and to explore the possible reasons for the bonding results. Flat surfaces of midcoronal dentin were made in extracted human third molars. The dentin surfaces were randomized into 6 groups according to bonding techniques (water- vs ethanol-wet bonding) and dental adhesives [Single Bond 2 (SB), Prime Bond NT (PB), and Gluma Comfort Bond (GB)]. After etching and rinsing, dentin surfaces were either left water-moist or immersed in ethanol. Following adhesive application and composite buildups, the bonded teeth were sectioned into beams for microtensile bond strength evaluation with or without NaOCl challenge. The morphology of the hybrid layer was analyzed with SEM. The wettability of water- vs. ethanol-saturated dentin was evaluated. The concentrations of non-volatile ingredients in the adhesives were compared. Compared to water-wet bonding, ethanol-wet bonding yielded similar (p > 0.05 for PB and GB) or higher (p < 0.05 for SB) 24-h bond strength, displayed significantly higher bond strength after chemical challenge (p < 0.05, for all three adhesives), and produced more even hybrid layers. Moreover, ethanol-saturated dentin exhibited a lower contact angle than water-saturated specimens, and the concentrations of non-volatile ingredients of the adhesives decreased in the order of SB > GB > PB. Ethanol-wet bonding could improve the bonding efficacy of contemporary etch-and-rinse adhesives, probably due to the good wettability of ethanol-saturated dentin and the structure of the hybrid layer. Moreover, this positive effect of ethanol-wet bonding might be influenced by the composition of adhesives.